Preliminary results of ion and electron plasma measurements near Venus are presented and discussed. The data were obtained with wide-angle plasma analyzers carried on the Venera 9 and 10 spacecraft. On the basis of 33 bow shock crossings the position of the shock is quite stable and agrees well with theoretical predictions of Spreiter et al. with H/ro = 0.01 and a stagnation point altitude of • 500 km. This observation lends strong support to the assumption that the solar wind interacts with the upper ionosphere of Venus and not with a planetary magnetic field. These spacecraft are the first to explore the optical umbra of Venus. Close to the planet a stable population of electrons and an ill-defined population of positive ions were found; this region is called the corpuscular umbra. The corpuscular umbra and the transition region are separated by a zone which contains both positive ions and electrons and is characterized by a flow velocity reduced in comparison with that of the transition region. This zone is called the corpuscular penumbra. The distribution of plasma density behind the bow shock (including the optical umbra of the planet) is given, and the existence of a Venusian plasma magnetic tail is revealed.
INTRODUCTION
The Venera 9 and 10 spacecraft were injected into orbits about Venus on October 22 [Gringauz et al., 1974a] . In all the near-planet measurements reported in this paper (except for the measurement on April 19, 1976), electron and ion analyzer currents were recorded once per second. Ten current measurements were made in each energy interval and for each value of Un, so that the complete differential ion and integrated electron energy spectra were measured in 160 s. On April 19, 1976, currents were measured once every 4 s; one measurement was made in each energy interval and for each value of Un. Measurements of successive spectra were made every 2 min. The Venera 9 satellite measured simultaneously both electron and ion plasma components. The satellite Ven- The amount of experimental data obtained by both satellites is large; not all of it has been processed up to June 1977 (i.e., before the IAGA Assembly in Seattle). Hence this publication is not a final one.
TYPICAL FEATURES OF THE BOW SHOCK NEAR VENUS
The time resolution of the Venera 9 and 10 instruments allows a detailed study of electron and ion plasma components when the satellites were traversing the bow shock near the planet. Considerably different structures were observed along different orbits of the satellites when they traversed the bow shock. Figure 1 Another special feature of measurements of electron and ion plasma components in the neighborhood of Venus on Venera 9 and 10 is the fact that systematic variations of plasma concentration during the measurement time of one spectrum are observed because of spacecraft motion and must be taken into account. For most passes in the transition region, ne varies by about a factor of 2 in 160 s. In the data analysis this caused an underestimate of the temperature and overestimate of ne.
In Figure 3 (Figure 7) . Simultaneously, Dolginot) et al. [1977] observe in the same region that the magnetic field is aligned along the X axis. It seems reasonable to us to call this region the Venus plasma magnetic tail. A dot-dashed curve in Figure  8 shows the approximate position of the plasma magnetic tail. A part of the corpuscular penumbra is inside the plasma magnetic tail. The bulk velocity of plasma in this region continues to decrease with decreasing distance from the sun-planet line (i.e., while it is penetrating into the plasma magnetic tail). The variations of plasma parameters in this penumbra region remind one of the variation of plasma parameters observed in the plasma mantle of the earth's magnetospheric tail [Akasofu et al., 1973; Rosenbauer et al., 1975] . Hence it cannot be excluded that this part of the penumbra region at Venus is produced by processes close to those occurring in the earth's plasma mantle.
The umbra region (where ion fluxes are not recorded regu- Russell [1976a, b] considered the data which have been presented by the authors of the Venera 4, Mariner 5, and Venera 9 experiments. He concluded that a magnetosphere existed at Venus owing to an intrinsic magnetic field of the planet. The data of Russell [1976a, b] give evidence which supports the existence of the boundary layers and magnetic tail near Venus. Although according to our data the penumbra shape and spatial position differ appreciably from the 'boundary layer' according to Russell [1976b] and the plasma magnetic tail boundary is at much lower distances from the sunVenus line than that in Figure 2 of Russell [1976b] (see our Figure 8 ), the data given in Figure 8 do not contradict in their general features the conclusions of Russell [1976b] .
It is evident that the plasma measurements described in this paper do not allow us to determine the origin of the magnetic field in the plasma magnetic tail and leave open the question whether it is an intrinsic field of the planet or one which is induced by the ionospheric currents.
